New developments in type 1 (insulin-dependent) diabetes.
The Diabetes Control and Complications Trial has conclusively demonstrated that improved metabolic control leads to reduction in the rate of microvascular complications of diabetes. In order to allow patients to achieve improved metabolic control, much research has focused on improved methods of glucose monitoring and more physiologic ways of insulin delivery. The 2 most promising methods of minimally invasive blood glucose monitoring are the Glucowatch, using the technique of reverse iontophoresis to measure interstitial fluid glucose levels every twenty minutes and an implantable sensor, in which a catheter resembling that used for insulin delivery through a pump is impregnated with glucose oxidase at the tip. This device monitors blood sugars every few minutes, but like a holter monitor, must be downloaded in the physician's office. Still under development are (1) implantable subcutaneous sensors with a high and low blood glucose alarm and (2) sensors in which the patient will be able to download the data using a home PC. Advances in insulin delivery have included the availability of new insulin analogs which more closely simulate endogenous insulin release, with rapid acting analogs simulating the increase in insulin production that normally occurs after meals. Phase III clinical trials are in progress of a long-acting basal insulin without peak actions to simulate the low dose continuous production of the insulin which normally inhibits hepatic glucose production. In addition, use of the insulin pump has increased markedly since publication of the DCCT with the greatest increase being among adolescents. In addition to advances in treatment of diabetes, research has continued on curing the disease using islet cell transplantation and preventing the disease with agents such as insulin (DPT-1 Trial) and nicotinamide (ENDIT). This article provides an overview of recent advances in diabetes management and prevention.